Reduced norepinephrine turnover in brown adipose tissue of ob/ob mice.
Obese (ob/ob) mice have a lower thermogenic capacity than lean mice. The possible role of brown adipose tissue (BAT) in this defect was investigated. Lean and obese mice were exposed to 33 (thermoneutral), 25, or 14 degrees C for up to 3 wk. BAT cytochrome oxidase activity and numbers of Na+-K+-ATPase enzyme units, enzymes involved in thermogenesis, were similar at 33 or 25 degrees C. Chronic exposure to 14 degrees C increased these enzymes 34 and 62%, respectively, in lean mice and nearly 150% in obese mice. Sympathetic nervous system activity, which stimulates thermogenesis in BAT, was evaluated by measuring norepinephrine (NE) turnover. At 25 degrees C, NE turnover rate in BAT of obese mice was only 40% as rapid as in BAT of lean mice. Chronic exposure to 33 degrees C depressed NE turnover in BAT of lean mice, but not in obese mice, whereas exposure to 14 degrees C accelerated NE turnover in both lean and obese mice. Lower sympathetic nervous system activity in BAT of obese mice at 25 degrees C is likely a major factor in their reduced nonshivering thermogenesis and resultant high efficiency of energy storage.